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(54) FUEL HOSE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce noise emission at the time of 
fuel injection of an engine. 

SOLUTION: A fuel hose 30 is formed from a resin material having a 
resistance against fuel oil and is equipped with bellows 33 formed from 
crests 33a and bottoms 33b provided continuously. The rate of volume 
change of the bellows 33 is made over 7 mm3/(MPa.mm). Owing to the 
bellow part having a large volume change, variation in the fuel pressure 
at the time of fuel injection is absorbed, and a dash panel is free of 
vibratory generation and no noise will be emitted. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]While supplying fuel pumped up from a fuel tank to an engine fuel injection valve, A 
fuel hose forming the above-mentioned bellows portion so that it may have a bellows portion 
which formed two or more peak parts and troughs continuously in a fuel hose formed from a 
resin material of fuel oil-proof nature and a volume change of the fuel hose itself may become 

7 mm / (MPa-mm) above. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
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2.**** shows the word which can not be translated. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the InventionJThis invention relates to the fuel hose for supplying the fuel pumped up 

from the fuel tank of the car to an engine fuel injection valve. 

[0002] 

[Description of the Prior Art]Conventionally, this kind of fuel hose is provided in the fuel supply 
system which connects the fuel tank and engine of a car. Drawing 9 is an outline lineblock 
diagram showing a fuel supply system. In drawing 9 , the metal fuel piping 106 is connected to 
the fuel tank 102 of a car via the fuel pump 104. It is supported via the filter 1 10 fixed to the 
dash panel 108, the fuel hose 112 is further connected to the filter 110, and the fuel piping 106 
supplies fuel to the fuel injection valve 116 of the engine 114. Although the above-mentioned 
fuel hose 1 12 is usually formed from the rubber material, in order to aim at a cost cut, what is 
changed into a resin material is known in recent years. 
[0003] 

[Problem(s) to be Solved by the lnvention]However, the following problems have occurred with 
resinification of the fuel hose 112. That is, if fuel is injected from the fuel injection valve 116, 
the fuel-supply pressure in the fuel hose 112 will fall rapidly. The rapid fall of such fuel-supply 
pressure is spread to the fuel piping 106 which serves as fuel pulsation and contains the fuel 
hose 112, vibrates the dash panel 108, and makes an allophone. 

[0004]ln the car by which reduction of noise is achieved, even if such an allophone is small, it 
becomes jarring and gives displeasure in recent years. For this reason, reduction of the 
allophone is aimed at using the pulsation damper (graphic display abbreviation). However, part 
mark increased and using a pulsation damper had the problem that the effect of a cost cut 
changed into the resin material was not fully acquired from a rubber material. 
[0005]This invention solves the problem of the above-mentioned conventional art. 
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The purpose is to provide the fuel hose made of resin which reduced the allophone at the time 
of engine fuel injection. 

[0006] 

[The means for solving a technical problem, and its operation and effect] This invention made 
in order to solve an aforementioned problem, While supplying the fuel pumped up from the fuel 
tank to an engine fuel injection valve, In the fuel hose formed from the resin material of fuel oil- 
proof nature, it had the bellows portion which formed two or more peak parts and troughs 
continuously, and the above-mentioned bellows portion was formed so that the volume change 

of the fuel hose itself might become 7 mm / (MPa-mm) above. 

[0007]A fuel hose concerning this invention supplies fuel pumped up from a fuel tank to an 
engine fuel injection valve. This fuel hose is provided with a bellows portion which formed peak 
parts and a trough continuously while it is formed with a resin material. To pressure fluctuation 
accompanying fuel injection by a fuel injection valve, this bellows portion is formed so that a 

volume change of a fuel hose may become 7 mm / (MPa-mm) above. Since a bellows portion 
changes the volume a lot according to pressure fluctuation of fuel in a fuel hose and attenuates 
pulsation by this at the time of fuel injection, generating of an allophone can be controlled. That 
is, even if a resin material which can realize a cost cut from a rubber material is used for it, a 
fuel hose is equivalent to a rubber hose, or can reduce pulsation accompanying fuel injection 
more than it, and can control an allophone to it. 

[0008]Since a big pulsating absorption effect is acquired by a bellows portion, a pulsation 
damper which was explained by a Prior art does not need to be used for a fuel hose, and it can 
decrease part mark. 
[0009] 

[Embodiment of the InventionJIn order to clarify further composition and an operation of this 
invention explained above, the suitable example of this invention is described below. 
[0010] Drawing 1 is an outline lineblock diagram showing the fuel supply system which is using 
the fuel hose concerning the 1 embodiment of this invention. In drawing 1^ the metal fuel piping 
13 is connected to the fuel tank 1 1 of a car via the fuel pump 12. This fuel piping 13 is 
connected to the filter 15 fixed to the dash panel 14 of the rear of an engine room. The fuel 
hose 30 is connected to the outlet side of the filter 15 via the quick connector 16. The fuel hose 
30 is connected to the fuel injection valve 21 of the engine 20 by taking about the inside of an 
engine room and being connected to the cap 19 of the delivery pipe 17. 
[001 1]ln the above-mentioned fuel supply system, if fuel is pumped out of the fuel tank 1 1 by 
the fuel pump 12, fuel will be fed by the fuel hose 30 via the fuel piping 13 and the filter 15, and 
fuel will be injected by the engine 20 by opening and closing of the fuel injection valve 21. The 
fuel-supply pressure at this time produces pressure fluctuation in connection with fuel injection. 
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is got blocked and produces pressure fluctuation in the range of about 0.02 MPa(s) focusing 
on O.SMPa at the exit by the side of the fuel injection valve 21 of the fuel hose 30. 
[0012]The outline view and drawing 3 which drawing 2 shows the fuel hose 30 are a sectional 
view of the important section of the fuel hose 30, The fuel hose 30 is formed in the monolayer 
or the multilayer with the resin material, it is constituted by the cylindrical general part 31 and 
the bellows portion 33 really formed between the general parts 31, and the both ends are the 
connecting end sections 32a and 32b. As a material of the fuel hose 30, resin of a polyamide 
system, a fluorine system, a polyester system, a poly ketone system, and a polysulfide system, 
thermoplastic elastomer, an ethylene vinyl alcohol copolymer, etc. can be used. Since the 
flexibility of fuel hose 30 the very thing is increased, as a plasticizer, In the case of polyamide 
system resin, a N-n-butylsulfonamide can be added two to 20% of the weight, and, in the case 
of thermoplastic elastomer, what added paraffin series and naphthene system oil one to 30% 
of the weight can be used. 

[0013]The bellows portion 33 of the fuel hose 30 is continuously formed in the peak parts 33a 
and the trough 33b, and has flexibility in shaft orientations. The flexibility of the fuel hose 30 is 

formed so that a volume change may become 7 mm^ / (MPa-mm) above, while satisfying 
resistance to pressure, a flow, etc. based on parameters, such as the number of the bellows 
portions 33, a kind of resin material, and hardness. A volume change says the amount of 
volume changes when the pressure of IMPa changes per mm of the fuel hose 30 here. 
[0014]ln order to satisfy the requirements for the volume change of the fuel hose 30, as an 
example of the shape of the bellows portion 33, When the outer diameter D1 of the fuel hose 
30 is 6-17 mm, as shown in the expanded sectional view of drawing 4 , height h of the peak 
parts of the bellows portion 33 1-7 mm. The peak-parts thickness t1 is larger than 0.3 mm, it is 
smaller than 1 .7 mm and the trough thickness t2 is larger than 0.3 mm. It can be made smaller 
than 1.7 mm, the above-mentioned thickness t1 and t2 can be 0.5-1.0 mm still more 
preferably, and the size in which pitch length P at that time shall be 2-8 mm can be taken. 
[0015]The manufacturing method of the fuel hose 30 should just be the method of forming the 
usual bellows portion 33, for example, various kinds of manufacturing methods, such as 
injection molding process, a continuous extrusion blow molding method, and an item blow 
molding method, can be used for it. 

[0016]According to the above-mentioned fuel hose 30, according to the pressure fluctuation of 
the fuel which flows through the inside of the fuel hose 30, the bellows portion 33 changes the 
volume change a lot, and absorbs the vibrational energy accompanying pressure fluctuation, 
thereby, the pulsation accompanying fuel injection can be decreased and an allophone can be 
controlled. 

[0017]Since the fuel hose 30 is formed from resin, it can aim at a cost cut compared with the 
case where rubber is used. 
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[0018]And by the bellows portion 33. although the fuel hose 30 is formed by resin, since a big 
pulsating absorption effect which is equivalent to a rubber hose or exceeds this is acquired, a 
pulsation damper which was explained by the Prior art does not need to be used for it, and it 
can decrease part mark. 

[0019]Since the fuel hose 30 which has the bellows portion 33 can be manufactured by a 
general-purpose method, it does not cause a cost hike. 

[0020]The experiment for investigating the pulsating depressor effect of the fuel hose 30 which 
has such a bellows portion 33 was conducted by the sample 1 - the sample 9 which are shown 
in drawing 5 . The sample 1 is the fuel hose 30 concerning this example, and the nylon hose in 
which the sample 2 - the sample 6 do not have a bellows portion, the nylon hose which has the 
shape of a bellows portion which shows the sample 7 in (A) of drawing_6, the nylon hose which 
has the shape of a bellows portion which shows the sample 8 in (B) of drawing 6 , and the 
sample 9 are rubber hoses. As for the sample 1 , the overall length used 31 0 mm and the 
material in which the number of the bellows portions 33 added 14% of the weight of the 
plasticizer (N-n-butylsulfonamide) to nylon (PA11) using 76 things. 

[0021] Drawing 7 is a graph which shows the relation of the fluctuating pressure kPa of various 

kinds of fuel hose 30 and volume-change mm /(MPa-mm) which were shown in drawing 5 . As 
drawing 7 showed, in the fuel hose 30 which has the bellows portion 33, it turned out that a 
volume change becomes large and the pressure fluctuation value in near hose exit 30c of the 
fuel hose 30 can be reduced according to this volume change being large. That is, fluctuating 
pressure can be made small, if correlation is between the volume change of the fuel hose 30, 
and the rate of pressure fluctuation, that is, a volume change is enlarged. Although the amount 
change of ** at a hose exit can also be made low by making hose wall thickness small with 0.3 
mm like the sample 6, it becomes impossible to satisfy pressure-resistant desired value. 
[0022]Next, while applying predetermined fuel-supply pressure to the fuel hose 30 under the 
same condition as a real vehicle, fuel injection was performed, and the fuel pressure in the exit 
of the fuel hose 30 at that time was investigated. Drawing 8 is a timing chart which shows the 
fuel pressure in the exit of the fuel hose 30 at the time of fuel injection, and the nylon hose for 
which A used this example for and B used the conventional pulsation damper, and C are nylon 
hose which do not use a pulsation damper. As shown in drawing 8, in this example, fuel 
pressure was able to be controlled to about 20% by forming the bellows portion 33 and 
enlarging a volume change compared with the nylon hose C which does not use a pulsation 
damper. 

[0023]The volume change of the fuel hose 30 can acquire the rubber hose and the effect more 

than equivalent, if it forms 7 mm^ / (MPa-mm) above, but preferably, if it is 15 mm^ / (MPa- 
mm) above, it can be made into the specification which hardly feels an allophone. 
[0024]By forming the peak parts 33a and the trough 33b of the bellows portion 33 in a smooth 
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surface, a big volume change can be obtained and a pulsating absorption effect can be 
heightened so that clearly from comparison with the sample 1, and the sample 7 (drawing 6 
(A)) and the sample 8 ( drawing 6 (B)). 

[0025]ln the range which is not restricted to the above-mentioned example and does not 
deviate from that gist, this invention can be carried out in various modes. 



[Translation done.] 
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DRAWINGS 
[Drawing 1] 
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